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Abstract—The last few years Virtual Reality (VR) based approaches have 
emerged as a new education paradigm. This paper addresses the possibility to 
cultivate reflection and empathy skills using a VR based framework targeting to 
maximize the professional development of teachers. Reflection and empathy are 
skills of paramount importance for teachers and an integral part of their profes-
sional development. The current research aims to investigate possible differ-
ences in cultivating reflection and empathy skills between participants who used 
a VR system and the control group who were trained in a real classroom envi-
ronment. Experimental results indicate that the participants using the virtual 
classroom environment were able to better reflect and empathize with the stu-
dents whereas participants from the control group tended to be more undecided. 
Moreover, the VR system gave the participants the opportunity to enter the stu-
dents’ virtual body and understand the different perspectives affecting at a 
higher level the reflection process than the control group. 
Keywords—Teachers, reflection, empathy, virtual reality 
1 Introduction 
Today's societies are plagued by constant changes brought about by the rapid tech-
nological evolution of recent years. The new technological trends led to the transfor-
mation of the educational systems globally and to the digitalization of today’s class-
room, making teaching an even more complex and dynamic process that requires 
highly skilled teachers able to deal with unforeseen challenges that arise within the 
school context. Thus, teacher’s professional development and high-quality expertise is 
of paramount importance and the key that will eventually maximize the quality of 
education.  
Teachers are the heart of every school or educational institution in all levels. 
Hence, the quality of their training, starting from Initial Teacher Education (ITE) to 
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career-long professional development, plays a crucial role for the quality of teaching 
and student management that shapes the future generations [1]. ITE is a teacher’s first 
step of a long journey in teacher training and development. However, research reveals 
that ITE programs do not adequately prepare pre-service teachers towards today’s 
challenges, while most teacher education programs are still very theoretical and dis-
connected from the school environment [2][3][4][5][6]. As a result, the knowledge 
gained at University courses is not sufficient for confronting the classroom, while the 
lack of classroom practice and of strong communication channels between universi-
ties and schools does not provide new teachers with experiences related to realistic in-
school situations [4]. Furthermore, nowadays classrooms are characterized by hetero-
geneity and an increasing number of pupils who whose first language is not the offi-
cial language of the school. Consequently, teachers need to respond to this multicul-
tural challenge, understand student’s different cultural backgrounds and needs, while 
they must treat all students equally and individualize learning. 
This paper presents a proposal for the improvement of teacher education via using 
a VR based approach as part of teacher education framework that will allow teachers 
to experience an entirely new side of training. The article analyzes one of the first 
attempts, at least to the best of our knowledge, to use a VR based framework to edu-
cate teachers. Moreover, the VR system and scenarios were designed based on an 
extensive literature review research, surveys and interviews with teachers and experts 
to address real needs of teachers maximizing the effectiveness of the VR system. 
Furthermore, the VR system targets the cultivation of specific competencies and spe-
cifically reflection and empathy, derived from an extensive documentation of existing 
Teachers’ Competence Models and significant guidance by experts who pointed spe-
cific competencies of primary importance to teachers. VR can provide teachers an 
absorbing, realistic and interactive virtual classroom space, allowing them to virtually 
experience real life classroom scenarios. Within the virtual world teachers can experi-
ence real-life situations, test their knowledge and decide the appropriate course of 
action, but within a safe environment that minimizes the risk of harming real students. 
The paper presents an experiment that aimed to investigate the possibility of using a 
VR-based approach aiming to enhance teacher’s reflection and empathy skills. Addi-
tionally, the experiment aimed to identify possible differences between the groups that 
used the VR system and those who were trained in a real classroom without using the 
VR system. 
2 Literature Review 
2.1 VR-based approach in teacher education to enhance reflection skills 
The past few years, there is a growing interest of the scientific community to take 
advantage of VR technology in the field of education [7]. Nevertheless, research re-
garding the use of virtual reality environment (VRE) -	 based educational interventions 
in teacher training is still at its infancy and there is limited yet growing body of re-
search indicating the potential of using such an approach [8].  
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The first attempts of using VR based learning for teacher education regarding is-
sues such as bullying, and recognition of student’s vision disorders yield promising 
findings [9][10]. Moreover, the use of VR environments is very useful in domains 
complex and difficult to master, and as such it is well suited for teacher professional 
development. VR has the potential to become an innovative and essential tool in 
teacher training offering teachers the room for experimentation but without the risk of 
harming real students [11]. Equally important is the fact that the knowledge gained 
using VR can be applied to real life and thus teachers will be able to apply the 
knowledge gained in their real classroom [12][13][14]. Moreover, such a VR system 
can offer users the opportunity to record their performance, reflect on it and experi-
ment again supporting in that way the enhancement of teaching performance [13][15].  
Taking all the above into consideration, this paper proposes the use of a VR tool 
for the development of effective future teachers that will be successful in the class-
room, while constant training within the virtual environment will ensure their survival 
in todays’ digital and multicultural classrooms. This research aims to give an innova-
tive VR-based approach to teacher education and the related training methodology 
that will allow in-service and pre-service teachers to experience an entirely new side 
of training. Moreover, the use of VR in teacher training responds to a real need from 
the European Union [1] for improving the development of teaching practices and 
attracting more high-quality candidates to the teaching profession. The aim of this 
research is to offer a new paradigm in teacher training, an alternative safe and low-
cost environment that allow users to learn from their mistakes without consequence 
for the students. The proposed virtual reality tool aims to provide strong support for 
teachers’ professional development through high-quality scenarios that address real 
needs of teachers. Moreover, the VR tool addresses specific teachers’ competences as 
outcome, after an extensive documentation of existing Teachers’ Competence Models 
and significant guidance by experts who pointed specific competencies of primary 
importance to teachers. 
The implementation of the VR based approach followed a full designed cycle, a 
five-phase process influenced by the ADDIE model (Analysis, Design, Development, 
Implementation, Evaluation). The development of the VR system is linked to both 
strong theoretical foundations in education derived from the literature, and real teach-
ers’ problems based on extensive literature analysis and survey. The VR based ap-
proach allows users to construct knowledge from facts and improve their teaching 
practice via recalling their own experiences and reflecting on them [16][17]. Further-
more, VR offers the possibility to experience a range of professional situations while 
it also includes the element of repetition. A professional practitioner, experiences 
various situations repeatedly and through reflection he/she can criticize and think 
back the situations he/she experienced maximining his/her knowledge and under-
standing and be prepared for future situations [18]. Thus, a teacher within a VR envi-
ronment can encounter a certain situation repeatedly and through experimentation and 
constant practice to be able to respond in a similar situation in the real class-room 
context. 
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2.2 The five-stages for the development of the VR system 
The development of the VR system progressed through the five stages of Analysis, 
Design, Development, Implementation and Evaluation of instructional design that is 
being used widely for the development of training programs [19][20]. The five stages 
constitute a set of activities that target specific outcomes [21]. More specifically, the 
five stages are: 
Phase 1: Analysis and investigation of teacher’s real training needs through litera-
ture review research, survey and interviews with teachers and experts. 
Phase 2: Designing the competency framework for the proposed Virtual Reality-
based investigation. Addressing all teacher’s competencies included in the various 
models is unmanageable at this stage, thus, a selection of competencies had to be 
made based on the indications by teachers and experts. Hence, the proposed VR sys-
tem aims to enhance reflection and empathy skills.  
Phase 3: Design of the scenarios 
Phase 4: Development of the VR system 
Phase 5: Implementation and evaluation of the effectiveness of the VR system 
2.3 Reflection in teacher education: significance and challenges 
Reflection comes from the Latin word ‘reflectere’ that means to turn back [22] and 
it is not a new concept, but it can be traced back to ancient times as Socrates and Plato 
were the first to use the process of reflection. Even though the concept of reflection 
has been around for a long time, the educational systems became capable of integrat-
ing reflection skills in the 18th century when education was treated as part of the total 
social system [23]. For this reason, the social context and its influence on the school 
environment cannot be omitted during the process of reflection and should be taken 
into consideration by teachers when reflecting on their work [24] [25]. Neglecting the 
social conditions that influence today’s classrooms, especially nowadays that the 
societies have become multicultural posing enormous challenges, will lead to teachers 
who are incapable to confront the transformation and modernization of the education-
al system and ineffective to achieve the educational goals and prepare today’s stu-
dents for tomorrow. 
There is no single definition of the concept of reflection but a variety of classifica-
tions representing the different viewpoints of the theorists that used the term. Dewey 
[26] defines As stated in Ref. [26] reflection is an ‘active, persistent, and careful con-
sideration of any belief or supposed form of knowledge in the light of grounds that 
support it, and the further conclusions to which it tends’. Reflection is an everyday 
process, ‘an important human activity in which people recapture their experience, 
think about it, mull it over and evaluate it’ [27]. Additionally, reflection is a learning 
mechanism that includes the process of stepping back from an experience and through 
extensive consideration get a better and deeper understanding of a phenomenon [28]. 
Reflection has been considered as a skill of paramount importance for teachers and 
an integral part of their professional development [29]. As stated in Ref. [30] teacher 
education programs should emphasize on the promotion of reflection skills that will 
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help teachers understand the connection between theory and practice maximizing their 
effectiveness. Reflection can promote the development of new knowledge regarding 
good teaching practices that goes beyond the role of the university and needs the ac-
tive participation of the teacher [31].  
Reflection on teaching practice concerns all teachers, educators or tutors of all edu-
cational levels, who are led by their need to understand and evaluate their teaching 
practice, identifying mistakes or problems in order to act as efficient as possible [32]. 
Through reflection teachers can explore more critically their teaching practice allow-
ing them to enhance their professional knowledge. Hence, pre-service teachers could 
start reflecting on their practice aiming to improve their teaching skills, newly ap-
pointed teachers could use reflective practice to increase their knowledge and under-
standing maximizing their professional development, while experienced teachers 
through reflection could understand in depth various educational issues that arose 
during their career because of the enormous educational changes [24]. Reflective 
practice is a promising method to be used in education allowing people to recapture 
their experience and use it as an opportunity to learn [27] [33]. Additionally, the pro-
cess of learning through experience, experiential learning, promotes the development 
and maintenance of professional expertise [24] [32] [34].  
Even though the process of reflection is quite promising in the field of education, 
several challenges have been encountered that need to be addressed. One significant 
issue is that reflection is not characterized by conceptual clarity and as a result it has 
been used differently by different scientists and practitioners [33] [34]. Furthermore, 
there is high possibility that in many cases reflective activities promote predetermined 
outcomes turning the reflective process to a memorization process preventing learners 
self-reflect and brainstorming [35]. Moreover, in many cases reflective activities do 
not target learning. It is important to design reflective activities within the context of 
specific aims and consequences, otherwise the expected outcomes might not be ac-
complished [24]. In many cases, reflection is not being encouraged by the learning 
context the trainer has set and as a result, the trainees do not focus on their personal 
experience and do reveal their misunderstanding and uncertainties, undermining their 
learning [34]. Equally important is the fact that the aims and boundaries of reflection 
following an activity must be set; otherwise, it is possible to observe ethical dilemmas 
affecting negatively the relationship between the teacher and a student [34]. 
Reflection must become a top priority of teacher education programs, as through 
the reflective process teachers will be able to evaluate their experiences and throughs, 
especially those coming from their classroom practice and analyze different view-
points increasing their awareness and understanding [16] [33] [35]. As a result, reflec-
tion has been set as a goal of many teacher education programs as there are indica-
tions that the integration of reflection within the curriculum resulted in more empow-
ered beginning teachers [16]. Moreover, reflection is included in most teacher compe-
tence models and frameworks these days [36] [37]. 
Nevertheless, despite the fact, the reflection is a key component in most compe-
tence models; it is also one of the most difficult challenges for teachers [38]. There 
are indications that teacher education programs promote superficial cultivation of 
teacher’s reflective skills [39] [40]. Moreover, teacher education focuses on the pro-
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motion of reflection regarding teaching practice and the ways to improve the teaching 
strategies to respond to the standardized curriculum, ignoring the importance of re-
flection to the promotion of teacher’s professional development [25]. Furthermore, 
results indicate that beginning teachers do not possess the ability to self-reflect even 
after receiving relevant education and as a result they face enormous difficulties in 
critically reflect on their teaching practices [41]. This lack of teacher’s reflective skills 
indicates a failure of teacher education programs [42]. Thus, there is a need to en-
hance teachers’ self-reflection through experiential learning, so as to maximize their 
expertise [24]. 
Taking all the above into consideration, reflection is a key point in the professional 
development of teachers. Reflective practices will allow teachers to detect their 
strengths and weaknesses and learn through the experiences of their everyday class-
room lives. Self-reflection will also enable them to invent new strategies of action and 
make decisions based on prior experiences. Moreover, by recognizing their own er-
rors and weaknesses teachers can have an explicit picture of their progress and see 
what needs to be improved. Reflection is the means that will enable them to increase 
their self-awareness, develop critical thinking and evaluation skills. In addition, re-
flection encourages metacognition and self-empowerment, enhances creativity and 
contributes in the improvement of communication, which will help them respond to 
the new social challenges of the 21st century. 
2.4 Empathy and Education: Enhancing empathy skills using VR 
Empathy is the ability to place oneself in another's position, participate in what one 
suffers until complete empathetic identification without the lost of the personal identi-
ty [43]. There is no consensus on the meaning of empathy, as it is used by several 
disciplines and thus the different definitions reflect the differences of the fields [44]. 
Empathy refers to the ability to enter the position of another person and see the world 
with his/her own eyes. As stated in Ref. [45] empathy as “a quality shown by individ-
uals which enables them to accept others for who they are, to feel and perceive situa-
tions from their perspective and to take a constructive and long-term attitude towards 
the advancement of their situation by searching for solutions to meet their needs”. 
Empathy is the ability to understand or appreciate how someone else feels [46]. As 
stated in Ref. [47] empathy is the ‘capacity to (a) be affected by and share the emo-
tional state of another, (b) assess the reasons for the other’s state, and (c) identify with 
the other, adopting his or her perspective’. Despite the variation in the terminology of 
the term, all the definitions converge that empathy is the ability of ‘predicting, of 
appreciating the psychological dispositions of a person, his/her perceptions, thoughts, 
feelings and attitudes as own traits perceiving the other’s mentality, his feelings, de-
sires, opinions, and more concretely to predict his behaviours put yourself in another’s 
place, to see the world as he sees it’ [48]. 
Empathy is a very strong communication technique as it promotes the establish-
ment of social interactions and cooperation [46]. The development of empathy skills 
allows us to enter the position of the other, understand his/her behavior and motives 
and thus see the world through his/her eyes that is a very strong communication tool. 
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The role of empathy is decisive in all sciences today. Hence, empathy is considered an 
integral part of education and must be an integral part of the pedagogical process to 
assist with the social and emotional development of students. As stated in Ref. [49], 
‘understanding of the self in relationship to others is a fundamental element in teach-
ing’. In the context of education, empathy ‘refers to the teacher’s participation to the 
pupils’ emotions and feelings, to their sharing, to their common experience. It consists 
in a togetherness with pupils, to the grasp of their inner universe’ [48]. 
Empathic teachers can take on the perspective of their students and respond from 
that perspective. This allows them to transpose themselves to the position of the stu-
dent and to decide the best course of action within the limits of a permissible error 
[48]. The establishment of balanced and strong relationships between students and 
teachers and teacher’s ability to meet their students’ needs can increase their student’s 
elf-esteem and self-worth. Additionally, the establishment of strong communication 
channels between teachers and students affects positively student’s cognitive, social 
and emotional development, while it also increases their sense of belonging to the 
school [48][50][51][52]. Moreover, empathic teachers who become emotionally in-
volved with their students receive similar responses in return that affect positively 
student’s personal and academic development and their relationships with the others 
[45].  
Empathic teachers can be moral models setting a good example for the students 
and impart their values to their students expecting them to learn to value other people 
[45]. However, it seems that the educational system itself undermine teacher’s efforts 
and even though they begin their career with a great deal of concern for others, their 
lack of empathy training and their everyday school life changes their caring role giv-
ing priority to the classroom management and curriculum implementation [45]. 
Teachers as most people have not been trained and do not poses empathy skills. In the 
past when societies were smaller, people could more easily understand their neigh-
bors. However, the new living conditions and the modern social and economic prob-
lems have led to people who find it hard to express themselves and thus, their prob-
lems cannot be understood easily just by observing them. As the school is a micro-
cosm of the society teachers deal everyday with students who are not able to express 
themselves. It is therefore a necessity for teachers to be trained and enhance their 
empathy skills in order to be able to help their students but also other people around 
them. 
VR is an ‘empathy-inducing medium’ [53], which makes it a suitable tool in en-
hancing empathy skills as it can help people in general to relate to each other and help 
teachers in particular to relate to their students. The current research explored the 
possibility to cultivate empathy skills using a VR based approach. This need arose 
also from the fact that although empathy is considered a key skill for teachers it is not 
include as a key competence in the various competence models (add references). An-
other factor that contributed to that was that only in a model proposed outside Europe 
and specifically by the National Institute of Education-NIE [54] in Singapore empathy 
is included as a top priority skill.  
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3 Experimental Set-up 
3.1 The groups 
The experimental investigation included three different classroom scene settings:  
• Physical (Real) Classroom space setting (see Figure 1 top) 
• Virtual Environment with Realistic Appearance (see Figure 1 middle) that was 
designed based on real classrooms 
• Virtual Environment with Imaginary Appearance (see Figure 1 bottom) that is an 
imaginary virtual classroom space 
The imaginary environment was designed based on suggestions by active and ex-
perienced teachers who would prefer to be trained within a virtual world that does not 
simulate the real classroom that is part of their daily routine. 
 
Fig. 1. Physical (Real) Classroom space (top), Virtual Environment with Realistic Appearance 
(middle) and Virtual Environment with Imaginary Appearance (bottom) 
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Three groups, each consisting of 11 participants, took part in the experiment and 
each group experienced the same scenario but in a different classroom setting among 
the ones described above [55]. However, the present paper does not aim to analyze the 
differences between the two virtual worlds and for the presentation of the results the 
participants are divided into two groups: 
• The control group, the Physical Space group (PS.group) experienced the scenario 
in a physical classroom with real students 
• The second group, the Virtual Reality group (VR.group) experienced the scenario 
in the two virtual classroom environments 
3.2 The scenario 
The scenario dealt with multiculturalism and verbal bullying and its selection was 
the result of an extensive literature review research, survey and interview conducted 
with experienced in-service teachers and academic experts regarding the most im-
portant problems that teachers face within today’s classrooms. The scenario begins 
with the teacher introducing a new foreign student called Lynn to the classroom. Fol-
lowing her introduction to the class, Lynn receives verbal bulling from her classmates. 
The user-teacher was given the opportunity to experience the problem from two dif-
ferent perspectives (see Figure 2): 
• Perspective I Through the eyes of the student Lynn 
• Perspective II Through the eyes of the teacher 
The scenario and the dialogues were the same at both perspectives, changing only 
the camera position allowing the user to experience the two different viewpoints. 
 
Fig. 2. Experiencing the virtual worlds through the eyes of the student Lynn (right) and 
through the eyes of the teacher (left) 
3.3 The virtual classroom environment 
The VR system was developed with the Unity© game engine. The 3D avatars 
(teachers and students) were created using the online software Autodesk® Character 
Generator and the 3D models (school and objects including desks, chairs etc.) were 
develop using Maya Autodesk student version. Moreover, the Head Mounted Display 
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(HMD) HTC VIVE was used as a means of viewing the application. It is worth men-
tioning that there are several researches arguing the use of VR in education including 
the use of a three-dimensional environment displayed on computer screens. However, 
those researches do not include the use of the special electronic equipment such as 
HMD glasses such as VIVE. It must be clear that for the needs of the current research 
VR specific equipment was used. 
4 Methodology 
4.1 The research questions 
The aim of the experiment was to identify the potential of using a VR based ap-
proach to enhance the cultivation of reflection and empathy skills. Moreover, the 
research aimed to identify possible differences regarding reflection skills between the 
groups that used the VR system and the control group that was trained within a real 
classroom setting without the use of VR. To achieve the above aims two re-search 
questions were posed:  
• Does the use of VR promote the cultivation of reflection and empathy skills?  
• Is there a difference in the cultivation of reflection and empathy skills between 
participants who used a VR system and those who were trained in a real classroom 
setting?  
4.2 The sample 
Α total of 33 participants (22 male and 11 female), took part in the experiment all 
from higher education sector. Regarding the profile of the respondents in terms of 
their age 63.6% are in the age range of 25 to 29 years old 27.3% in the range of 30- 39 
years old, 18.2% in the range of 50-59 years old and 9.1% in the range of 18-24 years 
old. In the first group, 54.6% of the respondents had between 1 to 2 years of teaching 
experience, while 36.4% of the respondents indicated no teaching experience at all. 
On the contrary, in the second group 72.8% of the respondents had between 1 to 5 
years of teaching experience, while in the third group 45.5% of the respondents had 
between 1 to 5 years of teaching experience and 36.4% has between 6 to 10 years of 
teaching experience. What is significant is the fact that data revealed that most of the 
participants were unfamiliar with the use of virtual reality. 
4.3 The research tool and the process 
For the measurement of reflection and empathy, a questionnaire was developed 
based on several instruments concerning reflection and empathy, as none of the al-
ready existing instruments responded to the needs of the current research. The ques-
tionnaire was pre-tested along with the virtual classroom space by academic experts, 
and their comments and support lead to several modifications to achieve a clear out-
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come for the participants. The experiment took place in December 2017. Before tak-
ing part in the experiment, all participants were informed about the experiment and its 
purpose, assurances of confidentiality and non-traceability regarding their participa-
tion were given along with explanations regarding their right to withdraw at any time 
and for no reason. After voluntary informed consent was obtained, the scenario was 
explained to the participants with more details and the experiment began. After the 
end of the experiment, the participants were asked to complete the questionnaire. 
5 Results  
After the data has been collected and analyzed with the use of SPSS software (Sta-
tistical Package for Social Sciences). Before the presentation of the results, there is a 
need to clarify the names of the two groups participated in the experiment and ex-
plained in the framework section above: VR.group (Virtual Reality group) and 
PS.group (Physical Space group). 
Cronbach’s Alpha coefficient of internal consistency was quite good for the items 
of the reflection scale (Cronbach s Alpha =0.88). For the empathy items Cronbach’s 
Alpha coefficient was 0.71>0.7 indicating an acceptable reliability.  
5.1 Reflection scale results 
The results indicate that reflection is considered an important process for all re-
spondents as the vast majority tend to score from agree to strongly agree in both 
groups (VR.group M=5.18 SD=.54, PS.group M=5.27 SD=.47). From the data it can 
be concluded that participants’ experience within the virtual classroom can contribute 
to the change of their beliefs and ideas regarding multiculturalism and bullying as the 
majority tended to score from agree to strongly agree (VR.group M=5.00 SD=.41). 
On the contrary, participants of the control group tend to be more neutral and unde-
cided (PS.group M=4.36 SD=.51). The output states that participants of both groups 
disagree with teachers disinterest in analyzing student’s needs as they tended to score 
from disagree to strongly disagree (VR.group M=4.68 SD=.48, PS.group M=4.36 
SD=.51). The results suggest that the group that used the VR system argued that such 
an experience can change the way teachers attend the needs of their students, as the 
participants tended to score from agree to strongly agree (VR.group M=5.23 SD=.43). 
The majority of the participants in the control group tended to be more undecided and 
neutral indicating their training experience in the real classroom setting did not have 
the same impact as the VR experience to the other two groups (PS.group M=4.36 
SD=.51). From the data it can be also concluded that both the VR and the real-time 
classroom training experience can help teachers change the way they will react on 
disruptive behavior among my students, nevertheless many of the participants tended 
to be neutral especially those of the control group (VR.group M=4.82 SD=.73, 
PS.group M=4.36 SD=.51). Moreover, the results indicate that training both via VR 
and real-time can help teachers discover faults in their interaction with students that 
they previously believed to be right as the participants tended to score from agree to 
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strongly agree, however, many of the participants tended to be neutral and undecided 
in both groups (VR.group M=4.82 SD=.79, PS.group M=4.55 SD=.52). Based on the 
questionnaire responses it can be concluded that the participants who used the VR 
system indicated that they agree / strongly agree that a VR experience can offer them 
the ability to enter their student’s position, while the participants of the control group 
tended to be more neutral regarding entering their student’s position (VR.group 
M=5.55 SD=.51, PS.group M=4.36 SD=.51). Furthermore, the results suggest that VR 
can promote teacher’s ability to provide improved support to students of other racial 
and ethnic groups. Τhe majority of the participants that used the VR system tended to 
score from agree to strongly agree (VR.group M=5.00 SD=.62), while the participants 
of the control group scored lower tended from disagree to agree, indicating that their 
training in the real classroom did not seem to promote at high level their ability to 
support more students belonging to racial and ethnic minority groups (PS.group 
M=4.09 SD=.70). 
The results from the tests of normality (namely the Kolmogorov-Smirnov Test and 
the Shapiro-Wilk Test), revealed that most of the items are below 0.05, therefore, the 
data significantly deviate from a normal distribution and non-parametric tests were 
used. Mann-Whitney U test indicated statistically significant differences between the 
two groups in some of the reflection scale items. There was a statistically significant 
difference between VR and PS group regarding the impact of the VR experience and 
the real-time classroom training on challenging teachers’ firmly held ideas about the 
issues of multiculturalism and bullying (U = 54.5, p = .003) (Figure 3 top left). More-
over, Mann-Whitney U test revealed that there was a statistically significant differ-
ence between the two groups regarding changing the way that teachers attend the 
needs of the students (U = 34, p = .000) (Figure 3 top right). Another statistically 
significant difference between the two groups was found regarding teacher’s ability to 
enter the student’s position (U = 20, p = .000) (Figure 3 bottom left). Furthermore, 
Mann-Whitney U test revealed a statistically significant difference between the VR 
and the control group regarding teacher’s ability to support more efficiently students 
belonging to racial and ethnic minority groups (U = 45, p = .001) (Figure 3 bottom 
right). 
5.2 Empathy scale results 
The mean scores do not indicate significant differences between the two groups re-
garding empathy. Respondents of both groups tended to agree that teachers should be 
able to predict the feelings of their students (VR.group M=4.78, SD=1.11, PS.group 
M=5.09, SD=.83). Respondents of both groups tended from agree to strongly agree 
that teachers should be able to spot when students are feeling awkward or uncomfort-
able (VR.group M=5.5 SD=.51, PS.group M=5.18 SD=.41). According to the results 
the participants tend from agree to strongly disagree that teachers should try to look at 
every student’s side of a disagreement before making a decision (VR.group M=5.18 
SD=.67, PS.group M=5.18 SD=.61). Additionally, respondents of both groups tend to 
agree  that as teachers  they should  try to understand the students better, by imagining 
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Fig. 3. Plot box presenting the differences between the VR and PS groups in the reflection 
scale items 
how things look from their perspective (VR.group M=5.46 SD=.51, PS.group 
M=5.27 SD=.65). regarding teacher’s ability to see things from the student’s point of 
view the results indicate that participants of the VR.group tend to be from expressing 
no opinion to strongly agree (M=4.73, SD=1.39), while the participants of the 
PS.group tend to agree (M=5.09, SD=.83). Moreover, the results indicate that regard-
ing teacher’s emotional involvement with student’s problems the VR.group tend to be 
from expressing no opinion to strongly agree (M=4.00, SD=1.42), while the PS.group 
(M=4.09, SD=1.30) tend from disagree to strongly agree. Both groups tend to agree 
that teachers they should try to imagine how they would feel in the students’ situation, 
(VR.group M=5.18 SD=.80, PS.group M=5.18 SD=.41). Regarding teacher’s support 
of students of other racial and ethnic groups, the participants of all groups tend from 
agree to strongly agree, (VR.group M=5.23, SD=.76, PS.group M=4.91 SD=.70). 
Finally, the results indicate that regarding teachers’ ability to put himself/herself in 
the position of someone who is racially and/or ethnically different, the VR.group tend 
from no opinion to strongly agree (M= 3.60, SD=1.26), while the participants of the 
PS.group tend from disagree to agree (M=4.73, SD=.91). 
The results from the tests of normality (namely the Kolmogorov-Smirnov Test and 
the Shapiro-Wilk Test), revealed that most of the items are below 0.05, therefore, the 
data significantly deviate from a normal distribution and non-parametric tests were 
used. Mann-Whitney U test did not indicate statistically significant differences be-
tween the two groups in the majority of the items of the empathy scale. Nevertheless, 
the test provided very strong evidence (p= 0.008) of a statistically significant differ-
ence between the VR and PS group related to teachers’ ability to put himself/herself 
in the position of someone who is racially and/or ethnically different (see Figure 4) 
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Fig. 4. VR and PS group response regarding respondents’ ability to put themselves in the 
position of someone who is racially and/or ethnically different 
6 Discussion 
The last few years the technological evolution reshaped teaching and learning 
providing new and innovative strategies to be implemented in the classroom environ-
ment including VR [56][57]. VR can have positive effects on students enhancing their 
cognitive development and motivation as the lesson is becoming more interesting 
[56]. The question lies in whether the use of VR can have a positive effect in teacher 
education providing teachers a new way of learning. 
The current research aimed to explore the possibility of promoting and cultivating 
teacher’s reflection and empathy skills via the use of a VR based approach. Moreover, 
another objective was to identify possible differences between the participants who 
used the VR system and those who were trained without real classroom without using 
the VR system. The results of the research are promising regarding the potential of 
using VR based methodology as part of teacher training regarding the cultivation of 
reflection and empathy skills.  
The results indicate that participants from both groups consider the process of re-
flection significant. Nevertheless, experimental results indicate that the control group 
that did not use the VR system scored lowered in all items of the reflection scale and 
tended to be more undecided regarding the effectiveness of their training within the 
real classroom setting. On the contrary, experimental results indicate that the VR 
experience can contribute to a higher level to the change of beliefs and ideas regard-
ing multiculturalism and bullying, change the way teachers attend the needs of their 
students and react on disruptive behavior among the students. Moreover, the VR ex-
perience offered the participants the opportunity to enter the student’s position and 
experience bullying through the student’s viewpoint, challenging some firmly held 
ideas and promoting more support to students of racial and ethnic minority groups. 
Within the VR environment, the camera was placed in a way allowing the participants 
to see themselves as being in the body of the student, offering a more immersive ex-
perience and deeper understanding of the problem. This could not be achieved in the 
real classroom setting where the participants felt more like themselves, resulting in 
more neutral scores. It seems that although there are indications that reflection skills 
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were cultivated at all groups, the VR based approach was more effective encouraging 
reflection and understanding of different views at a higher level. The key point con-
sists in the ability of VR to offer the user the opportunity to view a scenario from the 
eyes of a different person, making their experience a unique learning opportunity. The 
great variation of different point of views does not seem possible to be achieved in a 
real classroom setting, and as a result, multiple perspectives reflection cannot be 
achieved.  
From the data, it can also be concluded that empathy was cultivated to both groups. 
Both groups identified the importance of entering the students’ position in order to 
understand his/her perspective to take the proper course of action that will meet the 
student’s needs. The results did not reveal significant differences between the two 
groups except from one item of the empathy scale related to teachers’ ability to put 
himself/herself in the position of a student who is racially and/or ethnically different. 
The results revealed a significant difference between the participants that used the VR 
system and those who were trained in the real classroom, as those experienced the 
virtual classroom space claimed that teachers can put himself/herself in the position of 
someone who is racially and/or ethnically different, while the physical group tend to 
disagree. The results indicate that the use of the VR system and the opportunity to 
view a scenario from the eyes of a different person affected more the cultivation of 
empathy skills towards foreign students to the group that used the virtual classroom as 
they scored higher to the scale, while the control group tended to be undecided.  
Overall, there are several indications regarding the effective use of VR for the cul-
tivation of reflection and empathy skills. However, further research is required to 
investigate the impact of the VR system on the cultivation of those competencies. A 
new scenario is already under development with several modifications based on the 
input provided from the experiment that was conducted and after close collaboration 
with psychologists and experts from the educational field. Future experiments will 
add more light on the impact of VR to the cultivation of reflection and empathy skills. 
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